Suppression of urokinase receptor expression by thalidomide is associated with inhibition of nuclear factor kappaB activation and subsequently suppressed ovarian cancer dissemination.
Thalidomide has been used to treat a variety of diseases ranging from alleviation of autoimmune disorders to prevention of metastasis of cancers. It has been shown previously that increased levels of urokinase-type plasminogen activator receptor (uPAR) correlate well with higher invasive phenotype. We examined whether thalidomide is able to suppress the expression of uPAR mRNA and protein in human ovarian cancer cell line HRA and human chondrosarcoma cell line HCS-2/8. Here, we show that: (a) thalidomide suppresses the expression of constitutive and transforming growth factor-beta1 (TGF-beta1)-induced uPAR mRNA and protein; (b) a nuclear factor kappaB (NF-kappaB) activation system (phosphorylation of IkappaB-alpha and degradation of IkappaB-alpha) is necessary for the TGF-beta1-induced increase in uPAR expression, because L-1-tosylamido-2-phenylethyl chloromethyl ketone, a NF-kappaB inhibitor, reduced the uPAR production as well as mRNA expression; (c) thalidomide failed to further strengthen L-1-tosylamido-2-phenylethyl chloromethyl ketone's action; (d) the once-daily i.p. administration of thalidomide (400 microg/g body weight/d) decreased progressive growth of HRA tumors and ascites formation in an in vivo animal model; and (e) the once-daily i.p. administration of thalidomide in combination with paclitaxel (i.p., 100 microg/20 g at days 2 and 5) significantly decreased progressive growth of HRA cells in a synergistic fashion. We conclude that thalidomide down-regulates constitutive and TGF-beta1-stimulated uPAR mRNA and protein expression possibly through suppression of NF-kappaB activation. Furthermore, combination therapy with thalidomide plus paclitaxel may be an effective way to markedly reduce i.p. tumor growth and ascites in ovarian cancer dissemination.